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Introduction
UEs with two UL PAs are more common now. Thus, for CA or DC, there will be many possible combination usages, like PC1.8 (PC3+PC2), PC1.5 (PC2+PC2), PC1.3 (PC3+PC1.5), etc., which could be enumerated by combinations of PC3, PC2 and PC1.5. Besides to define the new power classes for CA or DC, an alternative way is to modify the power high limit. In the last RAN-Plenary meeting, new WID of increasing UE power high limit for CA and DC in Rel-17 was approved in the GTW discussion. The agreement was to keep two options and study feasibility and impacts for option 1. In the contribution, further study about impacts for option 1 is provided.   
Discussion 
The objectives of new WID [1] about increasing UE power high limit for CA and DC are shown as follows. 
	The objectives of the core part are as follows:
1) Consider the two options and study the feasibility and impacts for option 1.
· Option 1: Improvement on power high limit
· Option 2: Definition of a new power class for CA and DC
2) If the consensus for 1) is option 1, then specify higher maximum output power for dual PA equipped UE’s for CA and DC
· Replace the power class with sum or modified sum in PCMAX_H in CA/DC
· All associated core requirements are also to be specified
· SAR mechanisms are modified, if needed, to allow for higher transmit power
· Example combination as CA_n1A-n78A (23dBm+26dBm) is considered when specifying the band-combination specific core requirements.



Therefore, further study about impacts for option 1 should be considered. It was indicated in R4-2109976 [2] that there was definition of UE’s BC power class capability in TS 38.306. 
The UE can indicate a power class for a BC
	powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.
	BC
	No
	N/A
	FR1 only



Observation 1: There was capability of UE power class for BC in TS 38.306. For indicating or enabling increase of UE maximum power (MOP) high limit, to introduce new additional per-BC UE capability without changing existing UE PC capability for BC can be discussed for option 1.  
Observation 2: To define new PC for enabling increase of UE MOP high limit can provide the same functionality of new UE capability. 
Proposal 1: Regarding enabling increase of UE MOP high limit of option 1 with keeping the same power class, to clarify whether to introduce new per-BC UE capability of option 1 compared with new PC of option 2. 
 
In TS 38.101-1, different types of interferers which cause CA/EN-DC/NR-DC/SUL MSD are shown below. 
· REFSENS exceptions (MSD) due to UL harmonic interference 
· REFSENS exceptions (MSD) due to harmonic mixing
· REFSENS exceptions (MSD) due to intermodulation interference due to 2UL 
· REFSENS exceptions (MSD) due to cross band isolation
And in TR 38.841, table for 4 cases of UE PC2 for 2 UL inter-band CA is considered for MSD evaluation. 
	Uplink CA configuration
	Power class 2 cases for CA_nXA-nYA
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_nXA-nYA
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm



Regarding RX harmonic mixing MSD of CA_n2A_n77A, additional MSD is defined for PC2 compared with PC3. The MSD values can be also reused for enabling MOP high limit irrespective of adopting option 1 or option 2. The example of MSD values are shown in table as follows. 

TS 38.101-1 Table 7.3A.4-4: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA FR1 for PC3
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	2
	6.7
	5.0
	4.0
	3.7
	
	
	
	
	
	
	
	



TR 38.841 Table 5.5.3.2-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA FR1 for PC2 (case B)
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	2
	9.1
	8.0
	7.0
	6.7
	
	
	
	
	
	
	
	




Observation 3: Regarding PC2 for NR inter-band, MSD values due to cross-band isolation, harmonic interferer, and harmonic mixing are provided in TR 38.841. These MSD requirements in TR 38.841 can be reused irrespective of adopting option 1 or option 2 for enabling PC2 MOP high limit.



Regarding total CA/DC output power with increasing power high limit, UE could deliver total MOP of 27.8 dBm when UE with two Tx paths capable of delivering 23 dBm and 26 dBm. Regarding PC2 power-tolerance conformance test, 26dBm +2/-3dB is already adopted. The allowed power range is from 25dBm to 28dBm. MOP of 27.8dBm is too close to PC2’s upper bound and almost has no tolerance margin. 
Observation 4: Regarding power-tolerance conformance test, if option 1 or option 2 still adopt PC2 power tolerance specification (26dBm +2/-3dB), then UE MOP with 27.8dBm is close to PC2 upper bound without tolerance margin.
Proposal 2: MOP of 27.8dBm with +2/-3 dB tolerance should be adopted for avoiding failing PC2 power-tolerance conformance test irrespective of adopting option 1 or option 2. 
Observation 5: Option 2 of defining new power class for CA and DC is a straightforward framework for conformance test as usual. To mitigate conformance test issue of option 1 needs more study. 
Observation 6: For handling concern of power-tolerance conformance test in option1, more study is needed and power-tolerance framework of power boosting [3] can be considered as reference. 
[bookmark: _GoBack]Observation 7: A new per-BC UE capability in proposal 1 can indicate that power tolerance is applied for MOP rather than applied for PC2. 


Conclusion
In this contribution, we provide further consideration and study the impacts of increasing UE high limit for CA and DC.
Observation 1: There was capability of UE power class for BC in TS 38.306. For indicating or enabling increase of UE maximum power (MOP) high limit, to introduce new additional per-BC UE capability without changing existing UE PC capability for BC can be discussed for option 1.  
Observation 2: To define new PC for enabling increase of UE MOP high limit can provide the same functionality of new UE capability. 
Proposal 1: Regarding enabling increase of UE MOP high limit of option 1 with keeping the same power class, to clarify whether to introduce new per-BC UE capability of option 1 compared with new PC of option 2. 

Observation 3: Regarding PC2 for NR inter-band, MSD values due to cross-band isolation, harmonic interferer, and harmonic mixing are provided in TR 38.841. These MSD requirements in TR 38.841 can be reused irrespective of adopting option 1 or option 2 for enabling PC2 MOP high limit.

Observation 4: Regarding power-tolerance conformance test, if option 1 or option 2 still adopt PC2 power tolerance specification (26dBm +2/-3dB), then UE MOP with 27.8dBm is close to PC2 upper bound without tolerance margin.
Proposal 2: MOP of 27.8dBm with +2/-3 dB tolerance should be adopted for avoiding failing PC2 power-tolerance conformance test irrespective of adopting option 1 or option 2. 
Observation 5: Option 2 of defining new power class for CA and DC is a straightforward framework for conformance test as usual. To mitigate conformance test issue of option 1 needs more study. 
Observation 6: For handling concern of power-tolerance conformance test in option1, more study is needed and power-tolerance framework of power boosting [3] can be considered as reference. 
Observation 7: A new per-BC UE capability in proposal 1 can indicate that power tolerance is applied for MOP rather than applied for PC2. 
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